ABSTRACT. The present study aimed to determine the effects of a physical activity program on the functional autonomy of elderly women. The sample was divided into an experimental group (EG; n = 20; 68.51 ± 5.02 years; BMI = 27.01 ± 4.35) submitted to a physical activity program, and a control group (CG; n = 20; 67.01 ± 3.51 years; BMI = 26.71 ± 5.74). Functional autonomy was assessed using tests from the GDLAM autonomy protocol: 10 meter walk test (10MW), rising from a sitting position (RSP), rising from a ventral decubitus position (RVDP), rising from a chair and moving around the house (RCMH) and putting on and taking off a t-shirt (PTT), after which the autonomy index (AI) was calculated. In the EG, ANOVA showed significant reductions in execution times for the RSP (∆ = -3.92 s; p = 0.0001), RCMH (∆ = -9.61 s; p = 0.0001), 10MW (∆ = -0.94 s; p = 0.038) and RVDP (∆ = -1.15 s; p = 0.036) tests, as well as the AI (∆ = -6.27; p = 0.0001). This was not observed in the CG. Intergroup comparisons demonstrated that execution times for the RSP (∆% = -36.63; p = 0.0001), RCMH (∆% = -20.27; p = 0.0001), 10mW (∆% = -12.54; p = 0.002) and RVDP (∆% = -25.10; p = 0.005) tests and the AI (∆% = -21.37; p = 0.0001) of the EG were shorter than those of the CG. These results indicate that elderly subjects in the EG showed improved performance in activities of daily living after engaging in physical exercise.
Introduction
Aging is a phenomenon involving biological, environmental and psychological factors (MORAN et al., 2007) . It is associated to profound changes in organ and tissue cell and activity, as well as a possible reduction in efficiency of a number of physiological processes (GIBNEY et al., 2007) .
All human systems undergo alterations as individuals age. The neuromuscular system exhibits a decrease in mass and muscle strength, reduced endurance and joint mobility (SACCO et al., 2008; VALE et al., 2009 ). These alterations may lead to chronic diseases, lower functional capacity, and loss of autonomy and independence (KRINSKI et al., 2008; LOJUDICE et al., 2008) .
Physical activity, therefore, is an important tool for minimizing the harmful effects of aging by preserving and increasing physical aptitude (MAZO Acta Scientiarum. Health Sciences Maringá, v. 34, n. 3, p. 151-156, July-Dec., 2012 et al., 2007) . Among the benefits promoted by regular physical exercise in elderly individuals are improved balance, coordination, strength levels and speed of movement. These factors contribute to increased functional autonomy, greater selfconfidence, and fewer falls (ASSUMPÇÃO et al., 2008) , reflecting directly on the performance of activities of daily living (ADL) (SALMINEN et al., 2009; WIACEK et al., 2009; ZAK et al., 2009 ). Thus, enhanced physical aptitude can result in individuals executing ADLs with less effort and prolong functional autonomy, allowing the aged to live independently and with dignity for as long as possible VALE, 2004) . In this connection, interventions designed to prevent the decline in functional capacity must promote better life conditions and decrease clinical institutionalizations of elderly individuals (BELLONI et al., 2008) .
Considering that functional autonomy is related to sociodemographic factors, subjective perception, physical and mental health, independence in daily activities, social and family support and the use of health services (QUADROS et al., 2008; RAMOS, 2003) , the elderly population of Piauí State are lacking in studies that investigate and characterize ADLs in these individuals. Thus, the aim of the present study was to determine the effects of a physical activity program on the functional autonomy of elderly women.
Material and methods

Sample
The study was initially composed of 232 elderly individuals enrolled in the Family Health Program (PSF08) in the district of Piçarreira I, in the municipality of Teresina, Piauí State, Brazil. Subjects were required to meet the following inclusion criteria: females; aged 60 years or older; independent in their ADLs; considered apt for medical assessment; and not having engaged in physical exercises for at least six months.
Subjects who presented with neurological alterations, vestibular system disorders and movement disorders related to cognitive decline were excluded from the study.
After the sampling process, 40 elderly women between 60 and 77 years of age were selected to take part in the study. Subjects were randomly allocated to an experimental group (EG; n = 20; 68.51 ± 5.02 years; BMI = 27.01 ± 4.35), which participated in a physical activity program, and a control group (CG; n = 20; 67.01 ± 3.51 years; BMI = 26.71 ± 5.74), who waited until the end of the study to undergo the same activity program.
All subjects gave their informed consent according to Resolution 196/96 of the National Health Council (BRASIL, 1996) A Filizola mechanical scale with stadiometer, capacity of 150 kg and precision of 100 g, was used to assess body mass and height, in accordance with the protocol proposed by the International Society for the Advancement of Kinanthropometry (MARFELL-JONES et al., 2006) .
Assessment of functional autonomy
Functional autonomy was evaluated using the GDLAM autonomy protocol (DANTAS; VALE, 2004; VALE, 2005) , composed of the following tests: 10 meter walk (10MW) (SPILÃ et al., 1996) , rising from a sitting position (RSP) (GURALNIK et al., 1994) , rising from a ventral decubitus position (RVDP) (ALEXANDER et al., 1997) , rising from a chair and moving around the house (RCMH) (ANDREOTTI; OKUMA, 1999) and putting on and taking off a t-shirt (PTT) (DANTAS; VALE, 2004; VALE et al., 2006a) . All tests were conducted during two attempts for each individual in a suitable environment, with a minimum interval of 5-min., in which the shorter time (seconds) was measured with a stopwatch (Casio, Brazil). Time elapsed from the start to end of the movement was considered the execution time. GDLAM autonomy index (AI) scores were then calculated (VALE, 2005) , in which lowers scores represented better results, using the following formula:
10MW, RSP, RVDP, PTT and RCMH = time recorded in seconds. AI = GDLAM autonomy index scores
Physical activity program
The physical activity program (PAP) lasted 12 weeks, and consisted of twice-weekly 60 min. sessions divided into the following five phases: a) 10 min. warm-up with joint mobility exercises and light stretching of the main joints; b) 20 min. walk; Acta Scientiarum. Health Sciences Maringá, v. 34, n. 3, p. 151-156, July-Dec., 2012 c) 15 minutes of localized exercises for the major muscle groups (2 series of 15 repetitions: squats, elbow flexion and extension, shoulder horizontal flexion and extension, plantar flexion and abdominal crunches; d) maximum static stretching for 10 min.; and e) neuromuscular relaxation for 5 min. Exercise intensity was controlled by subjective perception of effort (BORG, 1982) , maintaining a moderate level according to the Borg CR10 scale (level 2 to 3).
Statistical analysis
Data were presented as mean, standard deviation and percentage differences (∆%). The Shapiro-Wilk and Levene tests were used to check normality and homogeneity variances of sample data, respectively. Analysis of variance (two-way ANOVA) for intra and intergroup comparisons, followed by Tukey's post hoc test were applied to identify differences. A value of p < 0.05 was adopted for statistical significance. The SPSS 14.0 program was used for statistical analysis. 10MW = 10 m walk; RSP= rising from a sitting position; RVDP = rising from a ventral decubitus position; PTT = putting on and taking off a t-shirt; RCMH = rising from a chair and moving around the house; AI = GDLAM autonomy index scores; time recorded in seconds; SD = standard deviation; EG= experimental group; CG = control group; p < 0.05 = statistically significant difference.
Results
Data in Table 1 show that the EG obtained significant reductions in execution time from the pre to post-test in the RSP, RCMH, C10MW and RVDP tests and the AI. This did not occur for the PTT test. The CG exhibited no significant intragroup alterations. 
Discussion
The findings of the present study showed a significant decrease in execution time on the 10MW, RSP, RCMH and RVDP tests and in the AI from the pre to post-test in the EG. Similar results were obtained in the CG. This suggests that the physical activity program (PAP) improved performance of ADLs in the active elderly.
Initial functional autonomy levels in the EG and CG were classified as weak for the 10MW (> 7.09 s), RVDP (> 4.40 s), RCMH (> 43.00 s) tests and the AI (> 27.42) and fair for RSP (11.19 -9.55 s) and PTT (13.14 -11.62 s) (VALE, 2005) . Following the PAP, the levels of these tests improved as follows: fair (10MW: 7.09 -6.34s; and RVDP: 4.40 -3.30 s), good (RCMH: 38.68 -34.78 s; PTT: 11.61 -10.14 s; and AI: 24.97 -22.66) and very good (RSP: < 7.89 s) (VALE, 2005) , suggesting enhanced performance of ADLs and resulting in more autonomy to perform specific movements in these tasks. Guimarães et al. (2008) assessed functional autonomy using the GDLAM protocol, applying a physical activity program among elderly of both sexes enrolled in the Family Health Program. The difference in PAP between the two studies was water exercises, which were not used in this investigation, but the results of autonomy tests were similar.
These results are corroborated by Silva et al. (2009) , who used resistance exercises with 40 elderly women and obtained significant improvements in GDLAM protocol autonomy tests in the four-week neurogenic phase, using moderate intensity (50% 1RM), and in the 12-week intervention at high intensity (90% 1RM). This suggests that the Acta Scientiarum. Health Sciences Maringá, v. 34, n. 3, p. 151-156, July-Dec., 2012 moderate intensity used in both studies led to better performance in ADLs, provided that the proposed exercises were systematized and directed. Thus, muscle strength is one of the factors that may be related to functional autonomy. This physical quality tends to remain at optimal levels during regular physical activity and up to approximately 12 weeks after the end of treatment, with progressive load stimuli from moderate to high intensity (RUBIO et al., 2007) . Pereira et al. (2007) found significant reductions in execution times in GDLAM protocol autonomy tests after 4-week and 20-week interventions, in relation to initial times. For the first phase, intensity of resistance exercise corresponded to 50% and in the second phase, the load was progressive (between 75 and 90% of 1RM). These findings reinforce those obtained in the present study, which used moderate intensity for different types of exercises and observed similar responses.
Rugelj (2009) evaluated balance and performance in the 10 m walk tests in elderly individuals performing 14 functional activities, observing that the experimental group significantly improved walking performance. Although the present study did not use functional exercises, results were similar for the walking activity, since it is the most executed ADL by the elderly. In this perspective, Isotalo et al. (2004) report that different types of body movements may create stimuli and distinct sensory information, provoking positive adaptations in the sensory-motor system. Thus, the variation of exercises used in the PAP of the present study may have produced the positive autonomy test results related to ADL performance in the EG. Vale et al. (2006b) assessed elderly women submitted to resistance training for 16 weeks (4 weeks at 50% 1-RM and 12 weeks at 75-85% 1-RM), obtaining significant increases in muscle strength and range of joint motion, in addition to improved performance on the 10MW and RSP tests. However, the PAP applied in the present study did not use weight machines and obtained similar results in the autonomy tests with exercises performed using the body's own weight.
Functional autonomy has previously been analyzed using the GDLAM protocol in institutionalized elderly individuals (PEREIRA et al., 2003) , with chronic obstructive pulmonary disease (BOECHAT et al., 2007) and with flexibility exercises (VALE et al., 2005) . Results in the last study were similar to those obtained here.
Conclusion
The findings of the present study demonstrated reduced execution times on functional autonomy tests in the experimental group. This suggests that a regular physical activity program with systematized exercises of moderate intensity in the elderly may contribute to improved performance in ADLs such as walking more rapidly, sitting and rising with greater ease and dressing by themselves. Maintaining these activities contributes to improved functional autonomy in the aging population. Thus, this study opens perspectives for new investigations on systematized physical activity programs in family health programs (FHP) and their relationship with other variables, such as falls and hormonal changes associated to aging. Journal, v. 3, n. 3, p. 175-182, 2004 . GIBNEY, J.; HEALY, M-L.; SÖNKSEN, P. H. The growth hormone/insulin-like growth factor-i axis in
